SUMMARY We have previously shown that short chain fatty acids (SCFA) stimulate motility in the canine ileum. Concentrations of SCFA in the ileum are normally low but would be expected to increase after coloileal reflux; thus, this phenomenon could have pathophysiological relevance. The present studies were designed to seek pharmacological means by which this response could be blocked. Four dogs were prepared with isolated, ileocolonic fistulae into which physiological concentrations of SCFA could be instilled so as to stimulate ileal motility. Pretreatment of the ileum with topical lidocaine abolished the response to luminal SCFA but general anaesthesia did not. Indomethacin stimulated ileal motility and prostacyclin abolished the ileal response to SCFA. Naloxone and a calcium channel blocker also negated the response to SCFA; blockage of muscarinic, adrenergic and 5H-T receptors did not. We conclude that the motor response to SCFA is probably a local neural reflex which is sensitive to local anaesthetics, opiates and the prostanoids. 
proposed previously5 that, when SCFA reflux into the ileum, they provide a chemical stimulus for motility by which the ileum is, thereby, cleared of coloileal reflux.
Patients with irritable bowel syndrome exhibit more PPCs in the ileum than do control subjects' and these motor patterns are often accompanied by abdominal symptoms. In addition, patients with ileoanal pouches after proctocolectomy generate in the 'neorectum' contractions which have features similar to PPCs.7 Thus, pharmacological blockade of the motor patterns stimulated by SCFA is of potential clinical interest.
We used a convenient canine model in which ileal motility could be stimulated by SCFA' and we report here experiments which were aimed at the pharmacological blockade of ileal motility. Spontaneous propulsive motor patterns in the ileum require integration by the enteric nervous system (ENS), mechanisms which involve both cholinergic and serotonergic synapses.' There is also evidence that prostaglandins are local regulatory agents in canine ileal circular muscle. 9 Thus, the pharmacological agents we used were designed to characterise the neural circuits involved in the muscular responses to SCFA.
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In four female dogs, ileocolonic loops were constructed under pentobarbital sodium anaesthesia. The loops comprised 30 cm distal ileum, the ileocolonic sphincter (ICS), and 5 cm proximal colon.'' Neuromuscular continuity was maintained by a seromuscular bridge; the loop, however, was isolated from the intestinal stream and ended as a colostomy. Intestinal continuity was restored by ileocolonic anastomosis. A plastic infusion catheter (od 2 Fig. 3 ), confirming earlier observations. Indeed, bursts and PPCs may be related phenomena or of a common origin. Motor events which started as a burst could be propagated four hours. Thus, we had no difficulty in identifying those evoked by SCFA. The phenomenon whereby SCFA evoke a pattern of motility which probably empties the distal small bowel,' is of functional significance. As proposed previously,2 it represents a potentially protective mechanism against colo-ileal reflux, but the phenomena may also be relevant clinically. Powerful ileal contractions have been recorded proximal to Brooke ileostomies'4 and in ileoanal pouches created after proctocolectomy.7 In both circumstances, the motility patterns were propulsive and contents were expelled from the small intestine. In another context, Kellow' has described increased numbers of PPCs in the ileum of patients with irritable bowel syndrome; these motor events were often accompanied by episodes of abdominal pain. Further, Mathias'5'" described a propulsive pattern in the rabbit ileum (MAPC) which was stimulated by a known laxative (ricinoleic acid, castor oil) and also by a diarrheogenic bacterial toxin.
Ileal motility was stimulated predictably by SCFA; our control observations, which featured pretreatment with saline only, confirmed earlier findings.' Thus, we had a model in which the possible inhibitory effects of pretreatment could be evaluated. We assume that lidocaine, which stabilises neuronal membranes so as to inhibit nerve impulses, functioned as a local anaesthetic. Lidocaine had no effect on basal motility. Inhibition of the contractile response to SCFA after lidocaine, which was used twice because of its brief duration of action, suggests that the action of SCFA is, in part, neurally mediated.
Naloxone blocks opiate receptors and opiates increase phasic and tonic activity of the circular muscle in man,"7 dogs,"' and cats.2 The mechanisms by which opiates stimulate smooth muscle, however, are not clear. Projections of nerve fibres with immunoreactivity for enkephalin have been found in the myenteric and submucus ganglia, and in longitudinal and circular muscle layers in the canine ileum.2' Enkephalins decrease the release of acetylcholine from myenteric plexus neurones,2' but they also contract smooth muscle in preparations devoid of neural opiate receptors. Contractions in the feline ileum2" are mediated through delta receptors, thought to be located on muscle. It is clear that naloxane could have several possible sites of action in our study.
Verapamil, a calcium channel blocker, which inhibits the entry of calcium into cells and its mobilisation from intracellular stores was also effective in our system. Inhibition of contractions by verapamil presumably indicates that the effects of SCFA can be blocked at the level of the smooth muscle cell. Calcium channel blockers have been shown to inhibit pendular movements of the rabbit isolated ileum24 and contractions in strips of human colon muscle.'5 Nifedipine, another calcium channel antagonist, has been used in the treatment of irritable bowel syndrome; it decreased colonic motility indices and numbers of contractions.26
Prostaglandins are synthesised by all layers of the bowel wall,2'7 and indomethacin, which inhibits prostaglandin biosynthesis, alters ileal motility in dogs,9 guinea pigs,28 and rabbits.25 Indomethacin also increases spike activity, an effect which can be reversed by PGE2 and prostacyclin. Indeed, inhibitory prostaglandins may be normally present in the ileum in quantities sufficient to control spontaneous contractions, as pretreatment with indomethacin induced constant motor activity in our canine loops, as it does in the rabbit. 29 The dose of PGE2 used in our studies produced side effects, but did not block the SCFA effect. Prostacyclin (PGI,), which is not inactivated in the lung, however, and which may behave as a circulating 'hormone',"' could be given in doses that were well tolerated, and which blocked completely the motility evoked by SCFA. Adrenergic and cholinergic blockade were studied to characterise the effect on the sympathetic and parasympathetic nervous systems. Although muscarinic blockade decreased the number of contractions, the effect was not significant and our data suggest that these systems are not involved when SCFA stimulate ileal contractions; nor is 5HT.
Serotonin (5HT) is believed to be released by opiate action in the ileum.3' Several lines of evidence suggest that 5HT is the neurotransmitter for the slow EPSP in myenteric ganglia.72 Excitatory postsynaptic potentials influence the duration of excitability of effector muscle and thus ensure coordinated responses over lengths of bowel. 5HT, however, did not seem to be involved in SCFA induced ileal contraction as the 5HT blocker methysergide and the 5HT2 receptor blocker, ketanserin were inactive.
Confirmation that SCFA induced ileal contractions might be a local reflex comes from the observation that motility could be stimulated even under general anaesthesia, suggesting that higher control was not essential. The local reflex over-rides the interdigestive myoelectric complex (IDMEC) and can interrupt temporarily the propagation of the MMC (Figs 4 and 5) . Spontaneous PPCs have also been observed to interrupt the MMC.3 Our results suggest that SCFA act by a local pathway which is sensitive to local anaesthetics, and which involves opiates and the prostanoids. 
